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Abstract 

Digital transformation the pervasive integration of digital technologies, data systems, 

and artificial intelligence into economic, social, and governance processes constitutes 

both an extraordinary enabler and a significant risk factor for the achievement of the 

Sustainable Development Goals. The potential of digital technologies to accelerate 

SDG progress is increasingly well-documented: digital platforms expand access to 

education, financial services, healthcare, and markets; data systems enable more 

accurate SDG monitoring and evidence-based policy; artificial intelligence optimises 

energy systems, agricultural productivity, and urban infrastructure; and digital 

connectivity reduces transaction costs and information asymmetries that perpetuate 

poverty and exclusion. Yet the same digital transformation that creates these 

opportunities simultaneously generates new inequalities, environmental pressures, 

privacy risks, and governance challenges that can undermine SDG progress if not 

actively managed. This article systematically investigates the mechanisms through 

which digital transformation intersects with the SDG framework, analysing both the 

enabling and the disrupting dimensions of digitalisation for SDG achievement.  
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Introduction 

The relationship between technological change and development has been a central 

preoccupation of development theory since the foundational contributions of 

Schumpeter on creative destruction, Solow on technological progress and economic 

growth, and Sen on technology's role in expanding human capabilities and freedoms 

[1]. The current wave of digital transformation driven by the convergence of mobile 

connectivity, cloud computing, big data analytics, artificial intelligence, the Internet 

of Things, and blockchain technologies is widely characterised as the most pervasive 

and consequential technological revolution in human history, with implications for 

every economic sector, every social system, and every governance domain 

represented within the SDG framework [2]. 

The 2030 Agenda formally recognises the importance of technology transfer, 

innovation, and capacity building for SDG achievement through SDG 9 (Industry, 

Innovation and Infrastructure), SDG 17.6–17.8 (Technology Facilitation 

Mechanism), and multiple technology-related targets embedded across the full SDG 

portfolio. However, the specific mechanisms through which digital transformation 

accelerates or jeopardises SDG achievement are not systematically specified within 

the SDG framework, leaving national governments, development organisations, and 

private actors without a coherent analytical foundation for technology governance 

decisions that balance development opportunity with equity and sustainability risk 

[3]. 

The evidence on digital transformation's development impacts is deeply ambivalent. 

On the one hand, the mobile money revolution in Sub-Saharan Africa, exemplified by 

M-Pesa in Kenya, has demonstrably expanded financial inclusion for millions of 

previously unbanked households, contributing to SDG 1 (No Poverty) and SDG 10 

(Reduced Inequalities) objectives [4]. Digital health platforms have extended access 

to primary healthcare advice to remote rural populations, contributing to SDG 3. Open 

educational resources and e-learning platforms have expanded access to quality 

learning for learners unable to access physical educational infrastructure, contributing 

to SDG 4. On the other hand, the digital divide the systematic stratification of digital 

access, skills, and outcomes along lines of income, gender, geography, age, and 

disability means that the benefits of digital transformation accrue disproportionately 

to already-advantaged populations, potentially widening rather than narrowing the 

inequalities that the SDGs seek to address. 
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ANALYSIS OF LITERATURE 

The theoretical analysis of digital transformation's development impacts has been 

shaped by two competing paradigms. The techno-optimist tradition, exemplified by 

Manyika et al.'s analysis of the internet economy, emphasises the potential of digital 

technologies to compress development timelines, enable leapfrogging of 

infrastructure gaps, and create new economic opportunities for marginalised 

populations [5]. The techno-critical tradition, represented by Morozov's analysis of 

internet-centrism and Zuboff's surveillance capitalism framework, emphasises the 

ways in which digital technologies concentrate economic power, surveil and exploit 

users, and create new forms of dependency that may undermine the human 

development and sovereignty objectives central to the SDG agenda [6]. 

An increasingly influential middle-ground position has been articulated by Heeks 

through his ICT4D (Information and Communication Technology for Development) 

framework, which proposes that digital technologies are neither inherently 

empowering nor inherently exploitative but are social artefacts whose development 

impacts are determined by the institutional, governance, and power contexts in which 

they are deployed [7]. This framework implies that the relationship between digital 

transformation and SDG achievement is contingent on governance choices, about 

who controls digital infrastructure, whose data is collected and how it is used, how 

the benefits and costs of digitalisation are distributed, and what regulatory 

frameworks govern platform power and algorithmic accountability. 

Empirical research on the SDG-digital nexus has grown rapidly since 2015, though 

systematic evidence remains patchy across different SDG domains. For SDG 4 

(Quality Education), systematic reviews by Means et al. documented that while digital 

learning technologies show consistent positive effects on learning outcomes in high-

income and institutional contexts, their effectiveness in low-resource and low-

connectivity environments is substantially lower, and unequal access to devices and 

connectivity risks creating new educational inequalities that undermine SDG 4.1's 

commitment to universal quality basic education [8]. 

For SDG 7 (Affordable and Clean Energy), artificial intelligence applications for 

energy system optimisation smart grid management, demand response, renewable 

energy forecasting have been demonstrated to reduce energy system costs by 10–25% 

while improving renewable integration capacity, according to analysis by the 

International Energy Agency [9]. These efficiency gains are critical for the economic 
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viability of 100% renewable energy systems and thus for SDG 7 achievement. 

However, the rapid growth of digital infrastructure itself data centres, cryptocurrency 

mining, AI training computations is a major and rapidly growing consumer of 

electricity, accounting for approximately 4–8% of global power consumption and 

raising concerns about digital technology's net carbon footprint relative to SDG 13 

(Climate Action) objectives. 

Data governance has emerged as a critical regulatory dimension of the digital-SDG 

nexus. The availability of granular, timely, and disaggregated data is foundational for 

effective SDG monitoring, as most national statistical systems cannot produce the 

frequency and disaggregation of data required by the SDG indicator framework 

through conventional survey methods [10]. Digital data sources administrative 

records, mobile data, remote sensing, social media signals offer the potential to 

substantially enhance SDG monitoring quality, but their use raises fundamental 

questions about privacy rights, data sovereignty, algorithmic bias, and the institutional 

capacity required for data quality assurance. 

In the CIS context, digital transformation's intersection with SDG implementation has 

been analysed primarily through the lens of e-government development and digital 

economy policy. Tashkentova's analysis of Uzbekistan's Digital Uzbekistan 2030 

strategy documented significant progress in e-government service development and 

broadband infrastructure investment, while identifying persistent digital literacy gaps 

among rural populations, elderly citizens, and women that risk excluding these groups 

from the SDG benefits of digitalisation [11]. Petrov's study of Russia's digital 

economy programme similarly highlighted the tension between the centralised digital 

infrastructure development approach and the need for distributed, user-centred digital 

service design capable of reaching marginalised populations with SDG-relevant 

services. 

The gender dimension of digital transformation's SDG impacts has been specifically 

highlighted by UN Women's analysis, which documented that women in developing 

countries are 25% less likely than men to have internet access and substantially less 

likely to use digital financial, educational, or health services [12]. This gender digital 

divide compounds existing gender inequalities across multiple SDG domains 

simultaneously SDG 4, SDG 5, SDG 8, SDG 10 and requires targeted interventions 

in digital skills education, affordable access programmes, and platform design that 

addresses the specific barriers women face in digital technology adoption and use. 
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RESEARCH METHODS 

This study employed a mixed-methods design combining systematic literature review, 

cross-national secondary data analysis, and expert Delphi consultation. The 

systematic review searched Web of Science, Scopus, ACM Digital Library, ITU 

documentation, and UNCTAD research publications for peer-reviewed empirical 

studies and authoritative policy analyses examining the relationship between digital 

transformation and SDG achievement, published between 2015 and 2024. Following 

PRISMA-compliant screening, 95 studies meeting inclusion criteria were retained. 

Cross-national secondary data analysis employed a digital-SDG alignment dataset 

constructed from multiple international data sources: ITU's ICT Development Index 

(IDI), GSMA Mobile Connectivity Index, World Bank Digital Adoption Index, 

UNCTAD e-Government Development Index, and Bertelsmann Stiftung's SDG 

Index. The analytical sample comprised 40 countries selected to maximise income 

level, regional, and digital development diversity. Multivariate regression analysis 

and cluster analysis were employed to identify the relationships between digital 

development indicators and SDG progress scores across thematic SDG clusters. 

An expert Delphi survey was conducted with 52 specialists in digital development, 

ICT4D, data governance, and digital economy policy from 18 countries. The Delphi 

comprised three rounds designed to achieve consensus on: the SDG domains most 

positively and most negatively affected by digital transformation; the governance 

mechanisms most critical for maximising digital development benefits; and the 

priority interventions for bridging the digital divide in low- and middle-income 

country contexts. 

Cluster analysis identified four distinct national digital-SDG alignment profiles. 

Profile 1 (“Digital SDG Leaders”) comprised 7 countries with both high digital 

development and high SDG progress scores, representing effective co-evolution of 

inclusive digitalisation and sustainable development. Profile 2 (“Digital-Advanced, 

SDG-Incomplete”) comprised 9 countries with high digital development but 

incomplete SDG progress, primarily due to persistent social inequality and 

environmental sustainability deficits. Profile 3 (“SDG-Advanced, Digital-

Developing”) comprised 8 countries with strong SDG progress despite intermediate 

digital development, demonstrating that SDG achievement is possible without 

leading-edge digital infrastructure when complementary institutional, governance, 

and social capital factors are strong. Profile 4 (“Digital and SDG-Developing”) 
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comprised 16 countries where both digital development and SDG progress remain 

incomplete, representing the most urgent target for international digital development 

assistance aligned with SDG implementation support. 

The Digital-SDG Alignment Framework (DSAF) developed from the study's findings 

organises governance interventions across four operational dimensions. The Access 

Dimension addresses the digital divide through universal broadband policy, 

affordable device programmes, public digital access points, and digital literacy 

education targeted at excluded populations, with explicit equity metrics. The 

Capability Dimension addresses the skills required to translate digital access into 

SDG-relevant outcomes through digital literacy curricula integrated into formal and 

non-formal education, professional digital upskilling programmes, and community 

digital empowerment initiatives. The Governance Dimension addresses the regulatory 

frameworks required for responsible, equitable, and sustainable digitalisation through 

data protection and privacy legislation, platform competition and algorithmic 

accountability regulation, digital taxation frameworks, and international data 

governance cooperation. The Sustainability Dimension addresses the environmental 

footprint of digital transformation through renewable energy mandates for data 

infrastructure, e-waste regulation, circular economy principles for hardware design, 

and green AI procurement standards. 

The discussion emphasises that the governing principle for maximising SDG returns 

from digital transformation is inclusion: digital development only contributes to SDG 

achievement at scale when its benefits reach the populations most distant from current 

development progress rural women, persons with disabilities, elderly citizens, 

indigenous communities, and informal economy workers. This requires not merely 

the passive reduction of access barriers but active, community-engaged digital 

development strategies that co-design digital services with the intended beneficiaries, 

ensure content relevance and linguistic accessibility, and build the social trust required 

for digital adoption among historically excluded populations. 

 

CONCLUSION 

This study demonstrates that digital transformation's contribution to SDG 

achievement is substantial but contingent on governance choices about inclusion, 

equity, and environmental sustainability. The Digital-SDG Alignment Framework 

provides national governments and international development actors with a structured 
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analytical tool for designing digital development strategies that maximise SDG 

contributions while actively managing equity and sustainability risks. 

National governments are advised to develop Digital-SDG Alignment Strategies that 

explicitly map national digital development priorities onto SDG targets; to establish 

universal digital access frameworks with specific commitments on connectivity, 

devices, skills, and content for excluded populations; to enact comprehensive data 

governance legislation that protects privacy rights while enabling SDG data 

innovation; and to mandate renewable energy use for national digital infrastructure. 

International organisations are urged to strengthen the Technology Facilitation 

Mechanism of SDG 17 by increasing technology transfer and digital capacity building 

support for least developed countries, and to establish global governance frameworks 

for platform economy regulation and AI ethics that ensure digital transformation 

serves rather than undermines the 2030 Agenda's equity and sustainability 

commitments. 
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